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January 10, 1986 

Mr. Babu Paruchuri 
U.S. Environmental Protection Agency 
Environmental Services Division 
Quality Assurance Office 
536 South Clark Street 
Chicago, IL 60605 

Dear Mr. Paruchuri: 

Shown on Table 1 are the results for response factors at three 
concentrations for the compounds on the second half of Table 1 of the method 
to be used for part per trillion analyses. The percent relative standard 
deviation over the range of concentrations is acceptable for the concentratior^ 
level involved. This work was performed using a single internal standard. We! 
have demonstrated with the other PAH compounds that use of multiple internal 1 
standards greatly improves the precision of the calibration curve. Therefore, 
when this method is used at SLP, as described in the current revision of the 
analytical procedures, the precision will be even better than demonstrated in 
Table 1. Multiple internal standards will also eliminate the low response 
factors obtained for the heavier PAH. Each PAH/heterocycle will be calculated 
relative to an internal standard of similar molecular weight. 

Extracts of each four liter water samples are concentrated to 0.5 ml 
final volume, giving an actual sample volume of 8 liters. Background noise 
typically averages 500 area counts. Assuming three times the background and 
40 Ng/ml internal standard giving 100,000 area counts, the equation would be: 

Cone., ppt (1500) (40) 
(100,000) (R.F.) 

Assuming the lowest response factor of 0.036, the minimum detectable 
concentration would be 16.7 Ng/ml or 2.1 ppt. For the other compounds, a 
detection limit of 2 ppt is clearly easily obtainable. 

When the work is performed at SLP, an initial five-point calibration 
curve will be obtained using the multiple internal standards as described in 
the method. This will demonstrate, for that work, an acceptable precision and| 
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instrument detection limit. In addition, concurrent with the extraction and 
analysis of samples, ERT will analyze eight (8) replicates of a QC mixture of 
the compounds shown on Table 1 of this letter, at 5 ppt. This will allow ERT 
to present precision and accuracy data for the method, as well as determine 
the method detection limit (MDL) for the method as written. Therefore despit^ 
any historical data and the change in the analytical method, the work 
performed at SLP will have sufficient QA/QC data to present the same complete 
and defensible analytical data package for this list of PAH/heterocycles as iii 
demonstrated in the QC package for the other pAH, which you received earlier. 

I have not included precision and accuracy data for the PAH/heterocycle 
list of compounds, for two reasons. First the issue is moot if we perform 
sufficient QC during analysis of the samples to demonstrate acceptable 
precision and accuracy arid a sufficiently low MDL. Second, because of the 
changes in the analytical method any precision and accuracy data presented 
would have no meaning relative to the method to be used. ERT has demonstratec 
that the analytical method works. The PAH precision and accuracy data clearly 
establishes that ppt levels of PAH can be measured in water. The data 
presented in Table 1 of this letter demonstrates the ability to achieve 
sufficient instrumental sensitivity using GC/MS/SIM. The compounds in 
question are very similar to the PAH compounds already verified. There is no 
question that the method works for the PAH/heterocycles list of compounds 
also. Therefore, the only issue remaining is to demonstrate the actual 
precision and accuracy values for this version of the method. This is most 
appropriately done by performing the necessary QA/QC analyses in the same 
manner as the samples. In the interest.of preventing continued delay, ERT 
proposes to perform the necessary QA/QC analyses immediately preceeding the 
analysis of the SLP samples and presenting the entire data package as part of 
the data report. In this way EPA takes no risk since the SLP data will only 
be acceptable if the appropriate QA/QC data is successfully demonstrated. 
There are no further time delays because ERT will begin the QA/QC analyses 
concurrent with the approval and implementation of the GAC study, completing 
the SLP analyses and the QA/QC analyses together. 

I will be out of the country from January 15 through January 22, 1986. 
Therefore please review this material promptly upon receipt so we may resolve 
any remaining issues prior to or on Tuesday, January 14, 1986. John Craun or 
I will contact you on Monday, January 13, 1986. 

Very truly yours. 

William Gary Wilson 
Division Manager 
Analytical Chemistry Services 

WGW/r 

cc; J. Craun - RT&CC 
D. Bicknell - EPA 
A. Broughton - ERT 



TABLE 1 

RESPONSE FACTORS AT NOMINAL CONCENTRATION 

Ng/ml 

%.r 

Std. % 
Compound 25 100 150 Mean Dev. RSD 

Indene 0.312 0.330 0.355 0.332 0.018 5 

lndole/2,3-dihydroindene 0.213 0.122 0.113 0.149 0.045 30 

J 2,3-Benzofuran 0.379 0.404 0.163 0.315 0.108 34 

y Quinoline 0.105 0.0684 0,172 0.115 0.043 37 

^ Benza(b)thiophene 0.309 0.205 0.343 0.286 0.059 20 

/ 2-methyl naphthalene 0.247 0.224 0.235 0.235 0.009 4 

y 1-methyl naphthalene 0.100 0.0921 0.158 0.117 0.029 25 

Biphenyl 0.314 0.298 0.335 0.316 0.015 5 

? Carbazole 0.146 0.139 0.0600 0.115 0.039 34 

lAcridine 0.0526 0.0693 0.0930 0.072 0.017 23 

Y /Dibenzothiophene 0.146 0.189 0.111 0.149 0.032 21 

/V /perylene 0.0420 0.040 0.0270 0.036 0.007 18 
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DftTA: BHRPAH14 #1 
CALI; BNRPAH14 #2 

160.8-1 

niDRIC DATA: BHRPAH14 #1 SCANS 158 TO 1175 
10/05/85 14:07:00 
-5AHPLC: TRIJ i DNRR PAR.- BRA 
COHDS.: fCTHOD EX 
RANGE: G 1.1175 LABEL: N 6. 4.8 QUAN; A 6. 1.8 J 0 BASE: U 28.. 3 

387 

740 

A'' 

112= 

257280. 

—T— 
600 
17:05 

200 
5:42 

I 
400 
11:24 

800 
22:47 

1 

1000 
28:29 

SCAN 
TIME 



MIDRIC+MASS CHROMHTOGRAM 
10/05-'S5 14; 07; 00 
-SAMPLII; JPM i BURR PAR,. BRA 

DATA; BHRPAH14 #1 
CALI: BNRPAH14 #2 

SCANS 225 TO 325 

CGHDS.: METHOD EX 
RANGE; G L1175 LABEL; H 1.. 4.0 QUAN; A 1. 1.0 J 0 BASE; U 20. 

278 

100.0-1 

135336. 
276432. 

i 

lis 

232 
2831. 
5452. 

242 
3334. 
2603S. 

255 
4016. 
12960. 

269 
4123. 
30480. 

2..3-BEHZ0F1JRAK 

31 HG/ML 

J \ 
286 
4208. 
21680. 1 1 

30fl 
3523. 
10420. , 

273 

16b.3—I 

144837. 
332751. 

i 

RIC 

135936. 

118.035 
± 0.500 

317 
1515. 
2256. I 

145152. 

240 
6; 50 

260 
7; 24 

SCAN 
TIME 



MIDRIC+MASS CHROMATOGRAM 
10/05/85 14:07:00 
SAMPLE; TRW + BHRR PAR, BRA 
COHDS.: METHOD EX 
RANGE; G 1,1175 LABEL; N 

DATA;^ BNRPAH14 #1 
CALI; BNRPAH14 #2 

1, 4.0 

100.0-

129 

I i 

245.3n 

RIC 

337 
13S6S. 
23724. 

J 

A 393 
J- 1 'J m 

11102. 
T 

1^205. 
2,b36k • 

1 

j 

I 

I : 

/ 1 I 

QUAN; A 1, 1.0 J 
415 
73600. 
195120. 

SCANS 380 TO 460 

0 BASE: U 20, 3 

QUINOLINE 

120 NG/ML 

427 
4584. 
17304. 

443 
2304, 
2304. 

415 
98360. 
2 Jv:'4i'' .1^. 

445 
99330. 
191895. 

453 

/ i 
^ .1 

o-.«ooo • 
166512. 

430 
8448. 

-5324a. 

I I 

V / 

.'•r'b 

389 
10:49 

390 
11:06 

490 
11:24 

410 
11:41 

420 
11:53 

430 
12:15 

440 
12:32 

450 
12:49 

73600. 

129.033 
± 0.509 

132734. 

469 SCAN 
13:06 TIME 



100.0-1 

134 

MIDRIC+MASS CHROMATOGRAM 
10/05/85 14:07:00 
SAMPLE: TRW + BNRR PAR. BRA 
CONDS.: METHOD EX 
RANGE: G 1.1175 LABEL; N 

DATA: «NRPAH14 #1 
CALI: BNRPAH14 #2 

SCANS 375 TO 425 

335 
32S0. 
3263. 

1. 4.0 
391 

119936. 
269216. 

QUAN: A 1. 1.0 J 0 BASE: U 20. 3 

BENZO(;B>THIOPHENE 

30 NG/ML 

.33? 
3123. 

403 
1456. 
2030. ' 

409 
1376. 

8. 243® 

119936. 

134.040 
± 3.::i30 

153.0-1 
. I 

H 

RIC 

133213. 
233033. 

!l 
11 

I i 
f I 
I i 

391 
140323. 
312117. 
\ 
\ 

. 
i 

415 
36260. 
136603. 

4'J2 
5760. 
-3360^ 

330 
10:49 

330 
11:05 

' 1 
400 
11:24 

410 
11:41 

420 
11:53 

SCAN 
TIME 



100.0-

141 

MIDRIC+MASS CHROMATOGRAM DATA.- BNRPAH14 #1 SCANS 420 TO 475 
10/05/85 14:07:00 CALI: BNRPAH14 #2 
SAMPLE: TRW + BNRR PAR. BRA " 
CONDS.: METHOD EX 
RANGE; G 1.1175 LABEL: N 1. 4.0 QUAN: A 1. 1.0 J 8 BASE: U 20. 3 

445 
89344. 
Ib6i'50. 

2-METHYL NAPHTHALENE 

59 NG/ML 

424 
820. 
1082. 

431 
929. 
3340. 

453 
53532. 
92420. 

\ 

1-METHYL NAPHTHALENE 

38 HG/ML 

452 
655. 
1570. 

89344. 

141.042 
± 0.500 

113.5- -1 
c-bll2. 'i 
13|3S. f: 

453 
35304. 
203328. 

101376 

! 
-1 .'i i' ; 

I'l ^ i l\ 
RIC J i 1 

i 

i 1 
! i ( 
i i / 

1 i 

1 

- 439 
7117. 

1 10435.. 

••416 
3344. 

• ^ 1 

I V 

i 
i > 

i 

1 

' f 
I 

/ 
1 ,• 

/ 

I 
1 
5 

1 

1 

l-A . 1 

458 
7723. 
13454. , _ 

— ! , r ! T 

4 
11 
29 
:5S 

i 
430 
12:15 

I 

440 
12:32 

1 
450 
12:49 

1 
460 
13:05 

i 
479 
13:23 

! 

bL-AN 
T T 



MIDRIC+MASS CHROMATOGRAM 
10/05/85 14:07:00 
SAMPLE; TRN + BNRR PAR, BRA 
CONDS.; METHOD EX 
RANGE: G 1,1175 LABEL: N 

DATA:^BNRPAH14 #1 
CALI: BNRPAH14 #2 

1, 4.0 QUAN: A 1, 1.0 J 0 

100.8-

Ibf 

SCANS 650 TO 700 

BASE: U 20, 
631 
8704. 
27237. 

653 
4536. 
1213b. 

••s 

/\ 

CHREAZOLE 

56 HG/ML 

665 
52S. 
1644. 

-V" 

653 

268323. 
h 
! 'j 
i' i 

I • 

l' 

R!C 

662 
40512. 
102316. 

A 666 
21134. 
40430. 

.. 674 
3530. 
Sb72. 

631 
.11104. 
32672. 

632 
347. 

'2353. 

631 
17324. 

./ 

3704. 

Ib7. '•J50 
± 0.500 

I 

37163. 

650 
13:31 

660 
13:43 

670 
13:05 

630 
13:22 

630 
13:33 

70-6 SCHH 
13:56 TIME 



100.0n 

1S4 

lilDRIC+MASS CHRCMATOGRAM DATA: BHRPAH14 ftl SCANS G00 TO 700 
10/05/85 14:07:00 CALI: BNRPAH14 #2 
SAMPLE: TRW + BNRR PAR, BRA ' 
CONDS.: METHOD EX 
RANGE; G 1,1175 LABEL: N 1, 4.0 QUAN: A 1, 1.0 J 0 BASE; 020, 3 

651 
35346. 
56648. 

DIBENZOTHIOPHENE 

415. 
1336. 

642 
324. 

•673 

63 HQ.- ML 

O 
9 

664 
1360, 
5636. 

631 
262. 
316. 

35532. 

134.055 
i 0.500 

261.1-1 

RIC 

i~ 1' 

/ V r--

by 3 
11264. 
63372. 

600 
17:05 

624 
10240. 
41323. 

£42 
6196. 
3353. 

653 
32416. 

1, 

652 
42344. 
113536. 

674 
3530. 
8672. / 

631 
17324. 
53324. 

s. 

V 
629 
17:40 

640 
13:14 

I 
660 
13:43 

630 
13:21 

32416. 

! 

700 SCAN 
13:56 TIME 




